Introduction and summary.
A great deal of attentions has been devoted to multiplicative functionals of Markov processes and its transformations, and the absolute continuity of Markov processes.
The problem we are concerned in this paper is this : Given two Markov processes which are equivalent on the germ field, find a criterion that they are equivalent up to the lifetime.
As an earlier result for this direction, we refer to Dawson [2] .
After introducing Levy systems of Hunt The result is very close to Walsh-Weil [18] . §3 is devoted to the representation of a multiplicative functional (MF).
Then we study the relation of Levy systems between the given Markov process and the one transformed by MF. These are generalizations of the work by Kunita-Watanabe [19] . The Lebesgue decomposition of two Markov processes is discussed in §5.
The Radon-Nikodym derivative is defined as a MF. Also, the following Hunt's hypothesis (K) is often our basic assumption (Hunt [5] ).
Hypothesis (K).
If u is an a-excessive function, u(Xt) Here n°f ( x ) = E 0 3 9 4 n(x, dy)f(x, y).
It is a martingale AF.
The Levy system of a given process is not unique. Let The function f is unique except for the null set of the measurẽ u (dx)n (x, dy)).
In several points of later discussions, the classification of stopping times due to Meyer [12] is often used. Walsh [17] and Meyer [13] n n a n a martingale with respect to P .
The following factorization of MF is due to Ito-Watanabe [7] . In case where at is strictly positive, the proof is found in Kunita-Watanabe [10] and Deleans [3] . Also, a similar representation of a nonnegative supermartingale is in Kunita [8] . We give here a quick proof, leaving some details to the above references. Setting g = f+1, we get the condition (3.1)
We shall next define the continuous local martingale M~. Therefore, Qt(x, dy) = qt(x, y)Pt(x, dy) + Q t ( x , d y ) 1 N ( x ) t ( y ) .
We can assume that 1 Nt (x)(y)
is E0394 E0394-measurable. Px.
The proof is complete.
The set {T > 0} belongs to the germ field ~~+. nQ. We shall write g(x-y) = g(x, y). This g satisfies (7.1) in view of (3.1).
Conversely, let g be a function satisfying (7.1).
We define a MF at by the right hand of (3. The last assertion will be obvious.
It should be noted that o » oQ does not imply P » Q on F0t+.
Actually the mass aP(K) of the set K = {x ; g(x) = 0} has to be finite if P » Qx. Nagoya university
